A phylogenetic analysis based on 58 morphological characters including 18 species representing 14 genera over the 15 currently known in Darnini (Hemiptera: Membracidae) confi rms the monophyly of this tribe. This result is particularly supported by the presence of cucullate setae on the ventral side of the femora. Two sister clades are inferred: the clade Funkhouseriana+ which groups four genera (Aspona, Cyphotes, Funkhouseriana, Taunaya) and exhibits a 'bird dropping' habitus and all other genera which exhibit a 'dewdrop' like habitus (Alobia, Darnis, Dectonura, Hebetica, Hebeticoides, Leptosticta, Ochrolomia, Stictopelta) or a 'thorny' habitus (Alcmeone, Sundarion). In the 'dewdrop' habitus, only the clade Ochrolomia+ , is retained as a monophyletic unit. According to these results, pronotal shapes and habitus have evolved independently in each monophyletic unit and each one seems correlated with a particular type of mimicry strategy. According to the strategy, characters involved are different, a priori independent; moreover, they look coordinated regarding to the mimicry function they serve. The various evolutionary scenarios are discussed in relation to the phylogeny, and particularly in correlation with the non-gregarious behavior of these membracids, also coherent with their mimicry strategy.
W ithin the Membracoidea, the treehoppers Membracidae include nine subfamilies, 47 tribes and more than 3000 species (Dietrich 2000; Cryan et al. 2004) . Only Darninae and Smiliinae appear as paraphyletic units (Dietrich et al. 2001) . Th e respective position of the tribes of these two subfamilies remains in doubts. In a molecular based analysis (Cryan et al. 2000) , Darnini grouped fi rst with Smiliinae and Darninae was polyphyletic. In 2001, on a morphological basis, Dietrich et al. showed a polyphyletic Smiliinae with Darnini, Procyrtini and Hemikypthini (all Darninae) mixed together with Micrutalini and Acutalini (both Smiliinae) in the same clade. Recently, in a combined morphological and molecular analysis, Cryan et al. (2004) recognized two diff erent monophyletic clades for each Darninae and Smilliinae but the monophyly of the former could not be tested as no representatives of Hyphinoini, Procyrtini and Hemikypthini (all three Darninae) were included in the analysis. Moreover, no representative of the related subfamily Heteronotinae were tested. Lin et al. (2004) although focused mainly on Membracinae, included more Darninae (six species, four tribes) in their analyse than any other DNA sequence-based analysis to date, as well as Heteronotinae. Lin et al. recovered a paraphyletic Darninae, but their analysis only included two species of Smiliinae. Th us, all the previous sequence-based analyses of Membracidae have suff ered from highly uneven and incomplete taxon sampling. Th us, the morphologybased analysis of Dietrich et al. (2001) which included representatives of all New World tribes, would seem to provide the best (although still far from defi nitive) source of information on the known status and sistergroup relationships of Darnini, i.e., monophyletic sister to Hemikypthini. Unfortunately, no sequencebased analysis has included Hemikypthini.
Th e most recent work on the whole tribe Darnini was a historical review by Roy (2004) . Except in this purely bibliographic study, the tribe Darnini was not studied as a whole since Goding (1929) , who provided an exhaustive taxonomic review. Th e most recent taxonomic works concerning this taxon were selective studies on a single genus: Sakakibara (2005) dealt with Aspona Stål, 1862 , Sakakibara & Creão-Duarte (2006 ) dealt with Sundarion Kirkaldy, 1904 , and Creão-Duarte (1999 Deitz (1975) .
Currently, Darnini include 75 species organized in 15 genera (Deitz 1975; McKamey 1998; Creão-Duarte 1999) . Th eir distribution is restricted to the Neotropical and the south of Nearctic regions. Unlike most of the Membracidae, the Darnini are not aggregative but solitary, and lack any subsocial behavior. Th ey are characterized by their big pronotum, that has the same length than the body (from the front of the head to the apex of the abdomen). Two genera have suprahumeral horns: Alcmeone Stål, 1867 and Sundarion Kirkaldy, 1904 . Otherwise, the shape of the pronotum is like a shell, smooth or rough, regular or battered. It covers the abdomen, and part of the wings at rest.
Membracidae are known for their hypertelic pronotal shapes but despite numerous studies (Poulton 1903; Funkhouser 1951; Ekkens 1972; Wood 1975 Wood , 1993 Stegmann 1998) , there is no clear explanation of the meaning of such shapes. In Funkhouser (1951) 's opinion although the pronotum is highly specialized, it is considered as purely ornamental and with no phylogenetic signifi cance. However, Wood (1975) suggested that the membracid pronotum should be correlated with mimicry, crypsis, aposematic shape and color. For instance, Cyphotes nodosa Burmeister, 1836 looks like droppings of birds on leaves, while some green Stictopelta species resemble a lump or swelling, or a dewdrop on plant stem. Are these shapes purely hypertelic, or do they have an adaptive explanation?
Th e aim of this study is to review this question within a phylogenetic framework and relatively to mimicry. Guilbert (2001) already studied a similar case and showed that exaggerated traits in Tingidae (Insecta, Hemiptera) appearing simultaneously in three clades independently, could be related to an adaptive function. Could hyperthely of membracid pronotum be interpreted in a similar way, at least in Darnini?
Darnini represent a particular useful model to test this question. Indeed three diff erent general pronotal patterns are examplifi ed within this taxa: -the 'bird
Figure 1
Habitus of the three diff erent general pronotal patterns defi ned: a, 'bird dropping' type (Cyphotes sp.); b, 'thorny' type (Sundarion sp.); c, 'dewdrop' type (Stictopelta sp.). dropping' type with a pronotum rough, irregular, gnarled, without horns and largely covering wings at rest; -the 'dewdrop' type represented by a pronotum smooth, regular drop like in dorsal view, without horns and also largely covering wings at rest; -the 'thorny' type with a pronotum rather smooth, with horns above the eyes, and laterally developed, slightly covering wings at rest (fi g. 1).
According to this, are these three habitus stochastically distributed in the phylogeny of the taxa, which will mean that such pattern have no phylogenetic background in agreement with a single ornamental function, or do they relate to any phylogenetical signal which will favor some adaptive function? Th erefore what should they signify relatively to mimicry?
Material and methods

Taxon sample
In this study, Darnini are represented by 18 species, selected as representative of 14 genera, from the 15 currently known (Appendix 1). Peltosticta Sakakibara 1976 is not represented in this analysis because no specimen of this genus could have been examined. Stictopelta is represented by three species, Hebetica Stål 1869 and Cyphotes Burmeister 1835 are represented by two species each. Th ree taxa were selected as outgroups: Hemikyptha marginata (Fabricius 1781) (Darninae: Hemikypthini), Hyphinoe camelus Gray 1832 (Darninae: Hyphinoini), and Stictocephala alta (Walker 1851) (Smiliinae: Ceresini) as sister group of Darninae. Fifty eight morphological characters (Appendix 2) were included in the matrix (Appendix 3). Fifteen characters describe the tegumentar relief of the femora and trochanters. Th e ventral face of femora was divided into four areas where cucullate setae are distributed (fi g. 2). Four characters describe the apodems of the fi rst abdominal sternite (fi g. 3 and 4) considering each sex separately. Th ree characters concern the base of the ovipositor and the tegument of the abdominal sternites and tergites. Th e pronotum is described by eleven characters, fi ve of which describing the apophyses (fi g. [5] [6] and the suprahumeral angles, one the postocular area (fi g. 7), three describing the surface, and two describing the internal architecture. Th e cephalic capsule is described by seven characters, related to the frontoclypeus (three characters), the postclypeus (one character), and the general aspect (three characters). Eighteen characters describe the forewings, seven concern the membrane (four sites have been defi ned -fi g. 8 and 9) , nine concern the veins, one concerns the cell shapes (fi g. 10 and 11), and one concerns the degree of sclerotization.
Phylogenetic analysis
For the phylogenetic analysis, all characters were treated as unordered and not weighted. A heuristic analysis was performed using Nona 2.0 (Goloboff 1998) to build tree(s) with 1000 replications and two starting trees per replication, and a search strategy of multiple TBR + TBR (Tree Bisection-Reconnection method of branch-swapping). Bremer's decay index was calculated using TreeRot (Sorenson 1996) and PAUP* 4.0 (Swoff ord 2001). Th e trees were analysed with Winclada (Nixon 1999) . Th e clade notation taxon+ indicates the clade including the taxon at its base and all subsequent taxa included in the same clade (De Souza Amorim 1982).
Pronotal patterns tested
According to the diff erent genera, Darnini examplify three main pronotal patterns (fi g. 1): -1. 'bird dropping' like pronotum: Aspona, Cyphotes, Funkhouseriana, Taunaya; -2. 'dewdrop' like pronotum: Alobia, Darnis, Dectonura, Hebetica, Hebeticoides, Leptosticta, Ochrolomia, Stictopelta; -3. 'thorny' pronotum : Alcmeone, Sundarion. Pronotal patterns are optimized onto the phylogeny, even if it concerns characters included in the analysis, considering that the problem of circularity concerns character coding and not character choice (Deleporte 1993) .
Results
Th e analysis provided four equiparsimonious trees of 162 steps (CI = 0,42, RI = 0,64). Th e consensus tree is represented in fi gure 12.
Figure 4
Photographs of male apodems (K16-17) in two diff erent species of Darnini: a, Hebetica sp. and b, Stictopelta sp. 2.
Figure 5
Pronotum longitudinally cutted showing the general structure of posterieor pronotal apophysis (K32-33) in Stictocephala alta (outgroup).
Darnini appear monophyletic. Th eir monophyly is supported by the presence of cucullate setae on the site two of the ventral face of prothoracic (character 2) and mesothoracic (K5) femora (see Deitz 1975) . Cucullate setae on site two of the mesothoracic ventral side of femora are lost in Dectonura laticauda (Fairmaire 1846) . Cucullate setae on site one of ventral side of mesothoracic femora (K4) are present at the base of Darnini, but are lost in the clade Stictopelta adusta+ Burmeister 1835. In all Darnini except Alcmeone and Sundarion, the suprahumeral horns are lost (K25).
Two major clades are distinguished.
-A fi rst clade (Funkhouseriana+) includes four genera (Aspona Stål 1862 , Cyphotes Burmeister 1835 , Funkhouseriana Creão-Duarte 1999 , and Taunaya Fonseca 1934 , for which the monophyly is supported by the embossed tegument of abdominal sternites (K22), and the humeral angles of the pronotum laterally well developed in dorsal view (K26). Th e pronotal surface is rough (K29) and the postocular area of the pronotum (K28) turned back to simple in Taunaya+. Th e clade Aspona+ is supported by the presence of microscopic membranous relief on site one of the fore wings (K45).
-A second clade includes ten genera Stål 1869, and Sundarion, Kirkaldy 1904) , for which the monophyly is supported by the presence of cucullate setae on the site one of the ventral side of metathoracic femora (K7). However, some reversions such as absence of such setae in S. adusta Burmeister 1835, D. laticauda (Fairmaire 1846) and H. convoluta (Fabricius 1781) are evident. Th e position of Alcmeone and Sundarion at the base of the clade is unresolved. Th e clade Ochrolomia+, including all these genera except Alcmeone and Sundarion, has a cephalic capsule subrectangular in anterior view (dorsal and ventral margins of cephalic capsule subparallel, K40), which is autapomorphic. Th is clade is divided into two clades: a small one grouping Darnis and Ochrolomia, and a larger one including the other genera. None of these two clades are supported by any apomorphy. In the latter clade, Leptosticta and Stictopelta sp.1 and sp.2 are grouped together, while Stictopelta adusta is grouped with the other genera (Alobia, Dectonura, Hebetica and Hebeticoides ). Th e monophyly of the clade (Leptosticta (Stictopelta sp. 1+ sp. 2)) is supported by the presence of a longitudinal groove in the middle of ventral face of the prothoracic and mesothoracic femora (K10 and 11), which are autapomorphic. It is also supported by the presence of cucullate setae on meso-and metathoracic trochanters (K14), features shared with Taunaya. Nevertheless, the genus Stictopelta is not monophyletic and the validity of the genus Leptosticta is doubtful. No apomorphy defi nes the clade including S. adusta, Hebeticoides sp., Hebetica sp., A. alutacea, D. laticauda and H. convoluta. In addition, the relation between these four last species remains unresolved, and the two species of Hebetica are not grouped together. 
Discussion
Phylogenetic analysis
Within the Darninae, only Darnini and Procyrtini have cucullate setae on the femora, however, they are located on the dorsal side in the Procyrtini. Few other Membracidae exhibit such setae on femora, but none possess cucullate setae on ventral side. Indeed, femoral cucullate setae are located on the dorsal side of the metathoracic femora in Centronodini, Stegaspidinae Microcentrini, Smiliinae Quadrinareini, and some Smiliinae Tragopini or on the ablateral side in several tribes of Centrotinae (Platycentrini for instance). Dectonura is the exception among the Darnini in lacking cucullate setae on all femora.
Since the fi rst classifi cation of the Membracidae by Funkhouser (1927) , the typespecies F. cerulea were fi rst included in genus Tynelia until the description of Funkhouseriana by Creão-Duarte (1999) and the species Ceresa robusta (Butler 1877) were included in Smiliinae Ceresini before being included by Andrade (1999) into the genus Alcmeone.
Indeed, many Darnini (shape type 1, 2 and 3) resemble some Smiliinae, but they are distinguishable by the mesothoracic wing venation and the femoral chaetotaxy. Th e fi rst diff erence between these two groups is situated on the forewing venation: confl uence of main longitudinal veins on basal half of the forewings (R and M in Smiliinae, M and Cu in Darninae ), and conformation of R4+5 and M1+2 veins (confl uent just before the apex in Smiliinae, distinct in Darninae). Such characters might be visible with naked eyes if examined with some attention, whereas the second basic diff erence requires some optical instrument (cucullate setae on the ventral side of at least one pair of femora: present in Darninae, absent in Smiliinae), 
Figure 9
General view of forewings showing the four site with or without microscopic relief on membrane (K45-51).
Figure 10
Asymmetrical shape of apical cell of forewing between M1+2 and R4+5, which is strongly curved (Taunaya rugosa X100) (K44).
Figure 11
CuA vein bent, so that cubital cell appears subtriangular (Stictopelta sp. 2) (K43). which could explain all the past and recent confusion between Darnini and some Smiliinae.
Optimizing the pronotal patterns onto the phylogeny shows two of the three main pronotal patterns as monophyletic units: a rough, irregular, gnarled, bird dropping-like pronotal habitus is observed in the monophyletic clade Funkhouseriana+ and the smooth, regular, dewdrop-like pronotum is present in the clade Ochrolomia+. Nevertheless, the third pattern: a rather smooth, "thorny" pronotum characterizing Alcmeone and Sundarion does not refl ect a monophyletic unit.
Accordingly, the corresponding clades are not only defi ned by their pronotal shape, but also by additional characters. Th e embossed tegument of abdominal sternites (K22) is autapomorphic for Funkhouseriana+ and the pronotum is battered and often covered with rugae, and has humeral angles more or less laterally extended.
Th e subrectangular cephalic capsule in anterior view (K40) is synapomorphic for Ochrolomia+ except for the two basal genera Alcmeone and Sundarion. In these genera, the pronotum is smooth, shiny and with a regular surface, resembling a drop, and covering part of the wings. Th e humeral angles are not laterally extended.
Ochrolomia was considered as a subgenus of Darnis by Stål (1869) but raised to generic rank by Goding (1894) . Funkhouser (1951) noted the great similarity between the two genera. In this clade, Ochrolomia and Darnis are grouped together and basal to all others. Th e only character distinguishing the two genera is the ratio of the distance between ocelli and the distance between the eye and the nearest ocellus (Goding 1894) . Nevertheless, this character is not clearly diagnostic for all specimens of the genera examined here. A revision of both genera is needed to determine their composition and monophyly.
Stictopelta can be divided into two groups depending on the femoral characters, the postocular pronotal
Figure 12
Consensus tree of four equiparcimonious trees of 162 steps (CI=42, RI=63), produced by NONA using Fitch parsimony with 1000 replicates and 2 starting trees per replicate, and a search strategy of multiple TBR + TBR resulting from a heuristic analysis of the 21 taxa described by 58 characters. Th e numbers below nodes refer to the Bremer's decay index. Th e three groups distinguished on the basis of their pronotal patterns are precised. area, the vertex and general pronotal shapes. A fi rst group with a slender pronotum includes sp. 1 and sp. 2, and a second group with a more stocky, compact pronotum, includes S. adusta. Such a division explains why S. adusta is not included in the clade with the other Stictopelta species. Nevertheless, the systematics of the genus Stictopelta will not be discussed here.
Th e monospecifi c genus Leptosticta was created by Stål (1869) as subgenus of Stictopelta, and was raised to generic level by Butler (1878) . Frequently treated as a synonym of Stictopelta (Metcalf & Wade's 1965 catalog) , it was reinstated as valid genus by Sakakibara (1976) . Here, Leptosticta is included in a clade comprising Stictopelta sp. 1 and sp. 2. According to our results this species should be included in Stictopelta, but a detailed revision is needed to determine the status of Leptosticta.
Th e relationships between the more derived species of the group remains uncertain. Dectonura is monospecifi c, and D. laticauda is known only by the type specimen. It is here sister group of Hebetica convoluta. In addition, Hebetica and Hebeticoides, supposed closely related genera according to Fowler (1894) , are not grouped together. Hebeticoides is here sister group of Alobia, Dectonura and Hebetica. Alobia is also monospecifi c, and its position remains unresolved.
To be complete, it is to be noted that Dectonura and Leptosticta were both invalidated (Funkhouser 1951 and Goding 1929, respectively) and put in synonymy, before being reinstated as genus by Metcalf and Wade (1965) and Sakakibara (1976) , respectively.
Phylogenetic relationships within the 'thorny' group (the third group represented by Alcmeone and Sundarion) remain uncertain. It does not form a monophyletic group.
Figure 13
Optimization of the characters involved in the fi rst scenario presented. Circles represent fast optimization, and dots represent slow optimization.
Evolutionary hypothesis
Two diff erent scenarios can be drawn, considering the two major clades of the Darnini. A fi rst scenario involves the fi rst clade Funkhouseriana+. A second scenario involves the second clade excluding Alcmeone and Sundarion: the Ochrolomia+ group. Th e characters involved in these scenarios refl ect the evolution of the habitus toward two of the three general patterns observed in the Darnini (table 1) .
First scenario. Five characters are involved in the evolution of this group (Figure 13) . Th ree characters concern the shape and the position of the vertex and the frontoclypeus. Th e frontoclypeus is distinctly delimited in the vertex in F. cerulea+ group (K35). Th is character is plesiomorphic and shared also with Sundarion, in deltran optimization. It is a reversal in this clade and in Sundarion with acctran optimization. Th e subparallel position of the vertex and the frontoclypeus to the body axis (K34) is apomorphic in the group (Cyphotes nodosa + Cyphotes sp.). Cyphotes species clearly exhibit this state while it is not as visible in Aspona. Also, the inferior part of the frontoclypeus is prominent in Funkhouseriana+ (K36), while it is truncate in Ochrolomia+. Th is character state is shared with Alcmeone and Sundarion. Th e fourth character is the rough texture and battered relief of the pronotum (K29), which is apomorphic to the group (Aspona, Cyphotes, Taunaya). F. cerulea has a battered pronotum but a smooth pronotal surface. Th e fi fth character is the modifi cation of the internal cuticular leaf of the posterior pronotal apophysis (K33). Aspona, Cyphotes, and Taunaya have a membranous internal leaf and the area not clung are reduced and ramifi cated (it is not clung only along some grooves of the external leaf ). Th is internal leaf is not as sclerotized as the external leaf in F. cerulea, but it is not membranous and is not clung to the external leaf in almost the entire apophysis. Th e outline is more and more jumbled by the battering and the rugae of the pronotal surface, which becomes larger; and the body has a tendency
Figure 14
Same as fi gure 8 for the second scenario. Th e optimization does not change whether it is deltran or acctran. towards a fl atness by changing the orientation of the vertex and frontoclypeus, which might give them a weevil-like appearance. Th us, species such as Cyphotes nodosa resemble bird droppings.
Second scenario. Six characters are involved in the evolution of this group (fi gure 14) . Th e covering of the wings by the pronotum at rest becomes more important through the clade Stictopelta+ (K23). Th e wings are almost uncovered in Alcmeone and Sundarion, at the base of this clade. Th e covering is reduced in Darnis and Ochrolomia. It is moderate in Leptosticta, Stictopelta sp. 1, Stictopelta adusta, and Hebeticoides. It is developed at the apex of the group in Stictopelta sp. 2, Hebetica and Alobia. At the same time, the width of the cephalic capsule increases and its height decreases in anterior view (K38) for the more distal species (S. adusta+ group). Darnis, Ochrolomia, Stictopelta, and Leptosticta have an ovoid vertex, while Hebetica, Hebeticoides, and Alobia have a rectangular vertex (K38). Th e shape in S. adusta is midway between these. In addition, Darnis Table 1 . Summary of the characters involved in the two scenarios of mimicry strategy, and their optimization.
Autapomorphy for
Homoplasy Reversion
Char . 4) . Th e ventral crest extending the small lobe of the apex of the pro-and mesothoracic femora towards the base (K12 and 13) is absent in these former taxa, except in Stictopelta sp. 1 and S. sp. 2 where it is present all along the femora. It is also absent in S. adusta, but becomes shorter and smaller in Hebetica, Hebeticoides, Alobia, and Dectonura. It disappears on prothoracic femora in H. convoluta. Th e frontoclypeus becomes less prominent by widening and fl attening of the vertex, thus allowing these species to hug the substrate. Th e swollen metopidium hides the vertex better when the latter is fl attened, and then the pronotum, resembling a drop or a seed could have a mimetic function. In addition to these attributes, femora of some species such as Leptosticta and Stictopelta have grooves which may hide tibiae, or crests which hold tibiae close to femora. Th ese adaptations allow the pronotum to hide the legs at rest.
Comparison of the two mimetic strategies
On the whole, the characters involved in the two mimetic strategies are not the same, even if some character states are shared and involved in the two scenarios (Table 1) . Th e posterior apophysis of pronotum is almost completely covering wings at rest in both Funkhouseriana+ monophyletic unit and most of Ochrolomia+ taxa (K23), the membranous internal tegument of apophysis is in reversion in Funkhouseriana+, so that it becomes the same as in Ochrolomia+ (K33), and the inferior part of the frontoclypeus is truncate in Ochrolomia+ (K36) and in C. nodosa. Nevertheless, the two sets of characters have changed coherently in each group. Characters 1, 4, 9, 12, 13, 23, 33, 36, 38 and 40 are involved in the mimetic strategy of the Ochrolomia+ clade, whereas characters 22, 23, 26, 28, 29, 33, 34, 35, 36 and 44 are involved in the Funkhouseriana+ unit. Th e evolution that seems to characterize the two groups produces the same eff ect (camoufl age), through diff erent ways. Both groups become fl atter, by changing the vertex relative orientation (Funkhouseriana+, K34) or by truncating it (Ochrolomia+, K40). Th e cephalic capsule and the legs become invisible in both groups. In the Funkhouseriana+ group, the outline is blurred on its whole by imprecise, hazy contours (K26, 28 and 29), which gives the insect the appearance of a fuzzy little mass. Th e cephalic capsule and legs are visible but not easily identifi able because of the lack of sharp contours. In contrast, among the Ochrolomia+ group, the outline is precise, and has sharp contours. Th e pronotum is relatively growing all along the clade: the metopidium becomes higher and globular and the posterior apophysis covers better part of the wings (K23) in intermediate and distal taxa. Th e frontoclypeus becomes less conspicuous: it is fl atter than in the other clade in anterior view (K36 and 40), and its relative height decreases also, compared with its width, in distal taxa, whereas it stays perpendicular to body axis (K34). Th e pronotum becomes so conspicuous and the cephalic capsule so fl at in anterior view and invisible in dorsal view, that one can see only the dewdrop-shaped or seed-shaped pronotum. One can almost distinguish neither the cephalic capsule under it nor the legs, which are closely held in place and are situated mostly under the body at rest.
Mimicry and subsociality
In treehoppers that are known to be generally subsocial, the mimetic function is often enhanced by their aggregative habits. For instance, many Membracis sp. (Membracinae) colonies look like fl owers around and along a plant stem. Th e vertically fl attened and brilliantly coloured habitus of such species allows a predator to easy detect an isolated specimen. Th e grouping of numerous specimens on a stem, each in a characteristic position, allows them to be confused with clusters of fl owers. Th e same eff ect can be seen in colonies of treehoppers of genus Umbonia (Membracinae), which resemble certain plant thorns (Cocroft 1999a,b) .
On the contrary, Darnini species are not known to be subsocial. Th ey cannot benefi t from the camoufl age eff ect of aggregation. Th eir probable mimicry must be eff ective for each separate individual. In the two scenarios discussed above, supposed mimed objects are non-living forms (bird-droppings, dewdrops) or, if living, mimed forms seem not to be a (normal) part of the plant (blister on a leaf or a stem, seed), which are not regularly repeated in nature.
Nevertheless, unlike aggregative treehoppers above cited, the animal aspect seems to be individually blurred in Darnini. Legs are almost invisible in both Darnini scenarios, whereas they are visible in Membracis sp. and Umbonia sp. Forewings are largely covered at rest in Darnini, whereas they are always visible in Membracis sp. and Umbonia sp. Th e repetition of the same shape can be enough to make body parts such as legs and forewing inconspicuous in Membracis sp. and Umbonia sp. In Darnini, the blurring is more individual.
Conclusion
Th e phylogeny which is suggested here involves 18 species, which are representative of each of the 14 tested genera, logically selected among the 75 species included in the tribe. Th e genus Peltosticta is not represented. Some genera such as Leptosticta and Stictopelta are in need of a revision. Th us, the evolutionary hypothesis must be improved with more taxa. Nevertheless, we believe that the evolutionary trends concerning the mimicry adaptation would remain the same. Moreover, as many Darnini resemble species of other tribes and subfamilies in pronotal shape, the same shapes could have arisen independently multiple times in the evolution of the Membracidae. Such a trend supports the hypothesis that the pronotum of these groups has an adaptive function, leading to evolutionary parallelism. A more powerful test of the hypothesis of adaptive function could incorporate these multiple independent lineages of membracids with similar pronotal shapes. Th e scenarios of adaptation to mimicry in Darnini could therefore partially explain the diversity of pronotal shapes in Membracidae.
